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Abstract 


Ascidians are exclusively marine, an invertebrate chordate faunal group commonly known as sea-squirt; found worldwide 
from intertidal to a greater depth of the ocean. Three species of ascidians, Polycarpa reniformis (Sluiter, 1904) and 
Cnemidocarpa hemprichi Hartmeyer, 1916 belonging to the family Styeidae and Microcosmus bitunicatus Monniot F. and 
Monniot C. 2001 belonging to the family Pyuridae of order Stolidobranchia under the class Ascidiacea were recorded 
from the reef environment and shipwreck area of Andaman and Nicobar Islands first time from Indian waters. Taxonomic 
characteristics along with their previous distributional range are depicted in the present article. 
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Introduction 


Ascidians belong to the Class Ascidiacea under the 
Subphylum Tunicata and Phylum Chordata. ‘This 
faunal group is commonly known as sea squirt. The 
sac-like sessile fauna eject water through their siphons 
when disturbed. The position of the subphylum in the 
phylogenetic tree is very important as it represents one 
of the invertebrate-chordate faunal groups. Researchers 
established that tunicates are closer to the vertebrates 
than cephalochordates according to the same gene 
expression patterns in the embryonic stage of the 
vertebrates and tunicates (Satoh, 2003). The faunal group 
also has ecological (Shenkar, 2008; Meenakshi, 2010) 
and pharmacological importance (Meenakshi, 2010) 
which makes them much more interesting. Studies on 
Indian ascidians were initiated in 1915 (Oka, 1915); the 
study includes the ascidians of Andaman and Nicobar 
Islands, Gulf of Mannar and Lakshadweep Sea. Later 
on, several studies have been conducted in Gulf of 
Mannar (Sebastian and Kurian, 1981; Renganathan and 
Monniot, 1984; Meenakshi et al., 2003; Meenakshi and 
Senthamarai, 2013) but Andaman and Nicobar Islands 
remain abandoned up to 2012. In 2012, Venkataraman et 
al., recorded seven species from Andaman and Nicobar 
Islands. Subsequently, researchers have conducted 
several studies from Andaman and Nicobar Islands 
(Ananthan, 2014; Ananthan et al., 2015; Mondal et al. 


2015; 2017a,b,c,d,e; 2018). Class Ascidiacea comprises 
about 3089 species worldwide (WoRMS). A total of 263 
species were reported from Indian waters (Meenakshi 
and Gomathy, 2018). However, 219 species were recorded 
from the Coasts of India (Mondal et al., 2020) excluding 
the Andaman and Nicobar Region. Andaman and 
Nicobar Region represents 76 species of Ascidians to date 
(Mondal and Raghunathan, 2018). The present article 
deals with three newly recorded species from Indian 
water along with their morphological and anatomical 
characteristics related to taxonomy and their previously 
recorded distribution across the globe. 


Material and Methods 


The ascidians were sampled by Self Contained Underwater 
Breathing Apparatus (SCUBA) diving in various 
locations of Andaman and Nicobar Islands (Figure 1). 
Collected ascidians were washed with fresh seawater 
followed by narcotization with Magnesium Sulphate 
crystals (MgSO,.7H,O) and Menthol crystals (C,,H,,O) 
(Meenakshi et al., 2003). Fully narcotized specimens were 
preserved in fresh 4% formaldehyde-seawater solution. 
Under the Labomed CZM4 microscope, dissections of 
the specimens were carried out and digitized under a 
Leica M205A stereo zoom microscope. Identification of 
these three species was made by following Hartmeyer 
(1916), Kott (1985), Monniot (2002), Millar (1985) and 


* Author for correspondence 


Article Received on: 15.10.2020 


Accepted on: 29.08.2022 


Addition of three Ascidian species to Indian waters from Andaman and Nicobar Islands 


Monniot and Monniot (1996; 2001). Identified specimens 
were registered and deposited in the National Zoological 
Collections of Zoological Survey of India, Port Blair. 


Results 


1. 


Descriptions along with the distribution of three newly 
recorded species of Stolidobranchia are given below. 


Phylum CHORDATA Haeckel, 1874 
Subphylum TUNICATA Lamarck, 1816 
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Class ASCIDIACEA Blainville, 1824 
Order STOLIDOBRANCHIA Lahille, 1886 


Family STYELIDAE Sluiter, 1895 
Genus Polycarpa Heller, 1877 


Polycarpa reniformis (Sluiter, 1904) 
Material examined: 1 ex.: India, Andaman and 


Nicobar Islands, District South Andaman, Rutland Island, 
11°25.112’N; 92°36.535’E, Depth: 7 m, 16.xii. 2016, Coll.: 
Jhimli Mondal (Reg. No.: ZSI/ANRC - 16552). 
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Figure 1. Study areas of Andaman and Nicobar Islands. 
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Description: The specimen is 3.5 cm long, and 
elongated in shape (Figure 2a). The tunic is thick, opaque, 
cartilaginous, soft and brownish. The test surface is with 
wrinkles and epibionts. The branchial aperture is terminal; 
both the apertures are very inconspicuous. Apertures are 
having four lobes on each of them. 

Strong muscles are present on the body wall and 
form a mesh originating from each of the siphons. The 


prepharyngeal band is narrow. Branchial tentacles are 
about 100 in number. The dorsal tubercle has an inverted 
S-shaped opening of the neural gland (Figure 2b). The 
branchial sac is with four folds on each side of the body 
(Figure 2c) and 8-10 stigmata are present per mesh 
(Figure 2d). 

Branchial formula: DL 2 (9) 2 (12) 2 (11) 1 (12) 1E 
(left side) 


Polycarpa reniformis (Sluiter, 1904): a. Preserved specimen. b. Dorsal tubercle. c. Branchial sac with branchial 
folds. d. Stigmata. e. Gut loop on the left side of the body along with gonads. f. Gonads. (Abbreviation: DL: 
Dorsal Lamina, DT: Dorsal Tubercle, E: Endostyle, EC: Endocarp, G: Gonad, GL: Gut loop, ST: Stigmata, 
each number is denoting each branchial fold), (Scale: b- 1mm, 28.4x; c- 2mm, 11x; d- 500um, 37.2x; 


e- 5mm, 7.80x; f- 1mm, 28x). 
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Gut forms a loop (Figure 2e). The stomach is with 
20 longitudinal folds internally. The anal border is with 
11 irregular lobes (Figure 2e). A single large endocarp 
is enclosed in the gut loop, no endocarp is found on the 
body wall. Gonads are spindle-shaped, upright attached 
to the body wall by a very small ligament at the proximal 
side of the body as stated by Kott (1985). The rest of the 
part is free from the body wall (Figure 2f). 24 gonads are 
found on the right side of the body and 27 on the left side 
(Figure 2e). Testes are bi or trilobed and arranged in two 
rows. 

Remarks: The species was first reported by Sluiter 
in 1904 from Indonesia; however, the report on the 
particular species is scanty. After Sluiter, Kott (1985) 
reported the species from Australia. Before Kott, one 
more report has been found from Australia by Hartmeyer 
and Michelsen, but Kott expresses her doubt that the 
species found by Hartmeyer and Michelsen is the same 
as the species found by Kott. Later on, Lee et al., (2016) 
unveil the distribution of present species from Taiwan, 
which Su recorded in 2013 (Lee et al., 2016). 

The present species has been identified by its 
characteristic feature, i.e., delicate body wall, complete 
opening ofa neural gland on the tubercle, single endocarp, 
and presence of numerous upright gonads on the body 
wall as stated by Kott (1985). 

Distribution: India: Andaman and Nicobar Islands 
(Figure 1); Elsewhere: Australia, and Indonesia (Kott, 
1985), Taiwan (Lee et al., 2016). 


Genus Cnemidocarpa Huntsman, 1913 


2. Cnemidocarpa hemprichi Hartmeyer, 1916 

Material examined: 2 ex.: India, Andaman and 
Nicobar Islands, District North and Middle Andaman, 
Trilby Island, 13°24.577°N, 93°04.226E, Depth: 7 m, 18. 
viii.2014, Coll.: Jhimli Mondal (Reg. No.: ZSI/ANRC- 
16553). 

Description: The specimen is 1.2 cm long and 1.5 cm 
in width, oval and attached by the left side of the body 
(Figure 3a). The test is thick, cartilaginous and sands 
thinly cover the surface of the test. Siphons are wart-like 
structures with four lobes on each of them. Anteriorly the 
specimen has a salmon pink colour (Figure 3a). Colour 
persists in preservatives. 

The body wall is thin with muscles radiating from 
each siphon. Both siphons have circular and longitudinal 
muscles. 21 branchial tentacles are arranged in two-sized 


a 278 | Vol 122(3) | 2022 | www.recordsofzsi.com 


order along with 3-4-minute tentacles surrounding the 
branchial aperture (Figure 3b&c). The prepharyngeal 
area is narrow, forming v-shaped bending at the position 
of the dorsal tubercle. The U-shaped opening is found 
on the dorsal tubercle (Figure 3d). The dorsal lamina is 
smooth. On each side of the body, four branchial folds 
are present (Figure 3b). About 10 stigmata are present per 
mesh. Parastigmatic vessels are also present. 

Branchial formula: DL 0 (11) 3 (11) 3 (12) 3 (9) 3 E 
(left side). 

Gut forms a loop (Figure 3e). The stomach is with 
26 longitudinal folds internally (Figure 3f). The anal 
border is smooth. The gut loop encloses small endocarps. 
Endocarp is also present on the body wall, scattered on 
both sides of the body. Gonads are long, five are present 
on the left side and eight are on the right side of the body 
(Figure 3b & e). 

Remarks: In the present species, five gonads are 
present on the left side and eight are present on the right 
side of the body. While the species of Monniot C. (2002) 
consist of smaller number of gonads on both sides, which 
also matches with the Cnemidocarpa madagascarensis 
Hartmeyer, 1916. C. madagascarensis is synonymous 
with Cnemidocarpa hemprichi. However, the original 
description of C. hemprichi Hartmeyer, 1916 supports the 
presence of more numbers of gonads on both sides of the 
body. With the description of the species, he illustrates six 
gonads on the left and nine on the right (Hartmeyer, 1916). 
Millar (1985) reported Cnemidocarpa madagascariensis 
Hartmeyer var. regalis Michelsen, 1922 (which is also 
synonymous with the present species) with five gonads on 
the left and nine gonads on the right. Hence, the present 
species is identified as C. hemprichii. 

Distribution: India: Andaman and Nicobar Islands 
(Figure. 1); Elsewhere: Red Sea (Hartmeyer, 1916), 
Madagascar, New Zealand (Millar, 1985), Mauritius and 
Yemen (Monniot, 2002). 


Genus Microcosmus Heller, 1877 


3. Microcosmus bitunicatus F. Monniot & C. Monniot, 
2001 
Material examined: 3 ex.: India, Andaman and 
Nicobar Islands, District South Andaman, North Bay, 
11°43.006'N, 92°45.465'E, Depth: 10 m, 05. viii.2016, 
Coll.: Tamal Mondal (Reg. No.: ZSI/ANRC - 15345). 
Description: Collected specimens are 3.5 cm in length 
and 4.3 cm in width (Figure 4a). The siphons are divergent 
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42.7X 
500 um 


Cnemidocarpa hemprichi Hartmeyer, 1916: a. Preserved specimen. b. Branchial sac with folds. c. branchial 
tentacles. d. Dorsal tubercle. e. Gut loop on the left side of the body along with gonad. f. Stomach. 
(Abbreviation: DL: Dorsal Lamina, DT: Dorsal Tubercle, E: Endostyle, EC: Endocarp, G: Gonad, S: Stomach, 
each number denoting each branchial fold), (Scale: b- 2mm, 9.08x; c- 1mm; d- 500um, 42.7x; e- 2mm, 


13.5x; f- 1mm, 27.2x). 


from each other. The test is fully covered with muddy and 
sandy particles with few epibionts. The specimens were 
located under the boulder at the site of the shipwreck. The 
species was also searched in the reefarea near the shipwreck, 
but it was not found. The specimen retains its muddy 
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colour after fixation also. All the collected specimens have 
two tunics (Figure 4b). The internal tunic was also covered 
by muddy and sandy sedimentation. It also has been found 
that the internal tunic is attached to the external one at the 
ventral side with a thick thread-like structure. The internal 
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tunic is very thin and is of muddy colour. 

Body musculature is strong and pyurid type. Both 
siphons are with strong longitudinal muscles. The 
prepharyngeal area is papillated. 20 tentacles are arranged 
in three-sized order. All the tentacles follow 3% order 
branching pattern. The dorsal lamina is a smooth and 
thin membranous structure. The dorsal tubercle is 
horseshoe shaped with in-rolled coiled horns (Figure 
4c). The branchial sac has six folds on each side of the 


body (Figure 4d). 10 stigmata are present per mesh. 
Parastigmatic vessels are present. 

Branchial formula: DL 3 (26) 6 (27) 4 (22) 4 (21) 3 
(21) 4 (16) 1 E (left side) 

Gut forms a loop (Figure 4e). The hepatic lobe is large 
with parallel glandular ridges which consist of small 
papillae. The anus is bilobed and smooth bordered. Gonad 
consists of three blocks-like structures on both side of the 
body, on left the first lobe is enclosed inside the gut loop. 


e4. Microcosmus bitunicatus Monniot & Monniot, 2001. a. Preserved specimen. b. Double test. c. Dorsal tubercle. 


d. Branchial sac with folds. e. Gut loop and gonad in the body wall. f. Opening of gonad. (Abbreviation: DL: 
Dorsal Lamina, DT: Dorsal Tubercle, E: Endostyle, G: Gonad, GL: Gut loop, GO: Opening of Gonad, L: Liver, 
S: Stomach, T1: First Tunic/Outer tunic, T2: Second Tunic, each number is denoting each branchial fold), 


(Scale: c- 1mm; f- 5mm, 7.80x). 
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Gonoduct is short. A gonoduct opening is a simple hole, 
with a membrane-like structure, that opens at the base of 
the siphon (Figure 4f). 

Remarks: The closest species to Microcosmus 
bitunicatus is Microcosmus manaarensis, which also 
has two layers of tunics. But the tunics of Microcosmus 
mannarensis contain one normal internal tunic and the 
external one is made up of a network of ramified hairs 
shielded by sediment agglomeration (Monniot F and 
Monniot C., 2001). The internal tunic is linked to the 
external one with the tunic vessels as stated by Monniot 
and Monniot (1996). In 1996, Monniot F. and Monniot C. 
examined the species from the Philippines but identified 
it as Microcosmus mannarensis. However, in 2001 they 
confirmed that the specimen was wrongly identified after 
obtaining the second specimen, and they described both 
specimens as new species, which they named Microcosmus 
bitunicatus (Monniot F. and Monniot C., 2001). 

Distribution: India: Andaman and Nicobar Islands 
(Figure 1); Elsewhere: Philippines (Monniot F. and 
Monniot C., 1996, 2001). 


Discussion 


The taxonomic literature on ascidians is scanty for the 
Andaman and Nicobar Islands (Mondaland Raghunathan, 
2018). Researchers are considering the fauna as lesser- 
known (Mondal et al., 2015) from the Indian context. In 
the present study, among the three species of ascidians, 
two species Polycarpa reniformis and Cnemidocarpa 
hemprichi are collected from the natural reef areas of 
the Andaman and Nicobar Islands, while Microcosmus 
bitunicatus is collected from the shipwreck of North Bay, 
South Andaman which is now turning into an artificial reef 
(Mondal and Raghunathan, 2017). However, the natural 
reef of North Bay is located just beside the shipwreck. 
Micorcosmus bitunicatus is only recorded from Cebu, 
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